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AMENDMENTS TO THE CLAIMS 

1-3. (Cancelled) 

4. (Currently amended) Tho wobble signal processing apparatus as defined in Claim 
2 wh e r e i n A wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced, and outnutting a wobble binary signal, a wobble 
signal and a RF signal; 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup; 

a FEP (Front End Processor) for performing band limitation and gain control to 
the wobble signal outputted from said pickup; 

an ADC (Analog-to-Digital Converter) for converting the wobble signal outputted 
from said PEP into a digital signal; 

an address detection circuit for detecting an ADIP (Address In Pre-Groove) signal 
as address information of the data based on the digital signal outputted from said ADC: 

a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RF signal outputted from said pickup: 

a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated by said waveform shaping circuit and outputtmg phase controlled 
data: and 

a PLL (Phase Locked Loop) circuit which is connected to said phase control 
circuit for generating a sync clock based on the phase controlled data outputted from said 
phase control circuit; 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured; 

wherein said waveform shaping circuit includes a BPF (Band Pass Filter) as a 
digital filter, said digital filter being constituted by an HR (Infinity Impulse Response) 
digital filter having a reset function of initializing said digital filter when characteristics 
of said digital filter are divergent: and 
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wherein said fe e-digital fdter feato^efi-iso perable to calculate a n optimum tap 
coefficient value, stores -store t he optimum tap coefficient value in a storage unit thai is 
externally provided, and performs following perform filtering ^utilizing the optimum 
tap coefficient value stored in the storage unit, 

S. (Currently amended) The wobble signal processing appa r atus as defin e d in Claim 
jr -A wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc mediu m on/from 
which data can be recorded/reproduced, and outputting a wobble binary s ignal, a wobble 
signal and a RP signal: 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup: 

a FEP (Tront End Processor) for performing band limitation and gain control to 
the wobble signal outputted from said pickup; 

an ADC ( Analog-to-Dieital Converter) for converting the wobble signal outputted 
from said FEP into a digital signal; 

an address detection circuit for detecting an ADIP fAddress In Pre-Groove) signal 
as address information of the data based on the digital signal outputted from said ADC; 

a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RP sig nal outputted from said pickup; 

a phase control circuit for controlling the phase of the wobble binary sigftal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated by said waveform shaping circuit and outputting phase controlled 
data: and 

a PLL (Phase Locked Loop) circuit, which is connected to said phase control 
circuit, for generating a svnc clock based on the phase controlled data outputted from said 
phase control circuit; 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured: and 

wherein fee- said a ddress detection circuit comprises: 
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a digital filter for filtering the digital signal e afett ^outputted f rom the-said 
ADC; and 

a PRML (Partial Response Maximum Likelihood) circuit for correcting 
errors in the signal outputted from fte -said d igital filter, and detecting the ADIP 
signal by using the corrected signal. 

6. (Currently amended) Th e wobbl e signal - pfooosoing apparatus as defined in Claim 
5 w herei n A wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced, and outputting a wobble binary signal, a wobble 
signal and a RF signal; 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup; 

a FEP (Front End Processor) for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC ( Analog-to-Digital Converter) for converting the wobble signal outputted 
from said FEP into a digital signal; 

an address detection circuit for detecting an ADIP (Address In Pre-Groove) signal 
as address information of the data based on the digital signal outputted from said ADC: 

a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RF sig nal outputted from said pickup: 

a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated by said waveform shaping circuit and outputting phase controlled 
data: and 

a PLL (Phage Locked Loop) circuit, which is connected to said phase control 
circuit, for generating a syn c clock based on the phase controlled d ata outputted from said 
phase control circuit: 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured; 

wherein said address detection circuit comprises: 
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a digital filter for filtering the digital signal outout ted from the said ADC: 

and 

a PRML (Partial Response Maximum Likelihood^ circuit for correcting 
errors in the signal outputted from said digital filter, and detecting the ADIP 
signal bv using the corrected signal: and 

wherein a PRML system that is implemented by fee -said P RML circuit is a 
PR(a ? b) system. 

7. (Currently amended) The wobble signal processing apparatus as defined in Claim 
6 A wherein parameter values in the PRfcb) system have a relationship of aN). 

8. (Currently amended) The wobblo oignol processing apparatus as doftnod in Claim 
5 wh e r e i n A wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced and outputting a wobble binary signal, a wobble 
signal and a RP signal; 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup: 

a FEP (Front End Processor) for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC (Analog-to-Digital Converter) for converting the wobble signal outoutted 
from said FEP into a digitaL signal: 

an address detection circuit for detecting an ADIP (Address In Pre-Groove) signal 
as address information of the data based on the digital signal outputted from said ADC: 

a waveform shaping circuit for generating a wobble b inary sign al waveform based 
on the RF signal outoutted from said pickup: 

a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated bv said wavefor m shaping circuit, and outputting phase controlled 
data: and 
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a PLL (Phase Locked Loon) circuit which is connected to said phase control 
circuit, for generating a sync clock based on the phase controlled data outputted from said 
phase control circuit: 

said address detection circuit and said waveform shaping circuit are digitally 
configured: 

wherein said address detection circuit comprises: 

a digital filter for filtering the digital signal outputted from said ADC: and 
a PRML (Partial Response Maximum Likelihood) circuit for correcting 

errors in the signal outputted from said digital filter, and detecting the ADIP 

signal bv using the corrected signal: and 

wherein said fe fr-PRML circuit is operable to switch s witch e s a sampling method 
between a peak sampling method and an offset sampling method. 

9. (Currently amended) The wobble signal processing apparatus as defined in Claim 
8 A wherein the -said P RML circuit p e rforms i s operable to perform t he sampling in a cycle 
of8T. 

10. (Currently amended) The wobbl e signal procossing apparatus as defined in Cla i m 
5 wh e r e i nA wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced, and outputting a wobble binary signah a wobble 
signal and a RF signal: 

a WBL binarization circuit for s moothing edge s of the wobble binary signal 
outputted from said pickup: 

a FEP (Front End Processor* for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC (Analo g-to-Digital Converter) for converting the wobble signal outputted 
from said FEP into a digital signal: 

an address detection circuit for detecting an ADIP ( Address In Pre-Groove^ signal 
as address information of the data based on the digital signal outputted from said ADC: 
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a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RF signal outputted from said pickup: 

a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated by said waveform shaping circuit and outputtipg phase controlled 
date; and 

a PLL (Phase Locked Loop^ circuit which is connected to said phase control 
circuit, for generating a sync clock based on the phase controlled data outputted from said 
phase control circuit: 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured: 

wherein said address detection circuit comprises: 

a digital filter for filtering the digital signal outputted from said ADC: and 
a PRML fPartial Response Maximum Likelihood) circuit for correcting 

errors in the signal outputted from said digital filter, and detecting the ADIP 

signal by using the corrected signal; and 

wherein said t he-PRML circuit performs i s operable to perform a standardized 
Euclidean distance algorithm in a computing circuit of a Viterbi decoder by the PRML 
system. 

11, (Currently amended) Tho wobble signal proc e ssing - ap pa ratus as defined in Claim 
1 whorci n A wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced, and outoutting a wobble binary signal, a wobble 
signal and a RF signal: 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup: 

a FEP (Front End Processor! for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC f Analog-to-Digital Conv erted for converting the wobble signal outputted 
from said FEP into a digital signal: 
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an address detection circuit for detecting an ADIP (Address In Pre-Groove) signal 
as address information of the data based on the digital signal outputted from said ADC; 

a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RF signal outputted from said pickup: 

a first phase control circuit fOT controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated bv said waveform shaping circuit and outputting phase controlled 
data: and 

a PLL (Phase Locked Loov) circuit which is connected to said first phase control 
circuit for generating a svnc clock based on the phase controlled data outputted from said 
first phase control circuit: 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured; and 

wherein said fee-address detection circuit comprises: 

a first digital filter for filtering the digital signal outputted e stetet-from the 

said ADC: 

a secondphase control circuit for controlling the phase of the wobble 
binary signal outputted from fee^said W BL binarization circuit with r e f e rring 
reference t o the signal outputted from fee -said fi rst digital filter, and outputting a 
phase controlled signal; 

a multiplier for multiplying the signal outputted from fee -said f irst digital 
filter by the phase controlled signa l outputted from said second phase control 
circuit : 

a second digital filter for filtering an output from fee -said m ultiplier; 

an edge smoothing circuit for binarizdng the signal outputted from fee-said 
first digital filter, and smoothing edges of the binarized signal, fe orcb y- gcnerating 
so as to generate a clock for outputting the ADIP signal; and 

a binarization circuit for binarizing the signal outputted from fee -said 
second digital filter in accordance with the clock festis-outputted from fee -said 
edge smoothing circuit, and outputting the ADIP signal. 
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12. (Currently amended) wobble signal pre>oosaing apparatus 03 dofincd in Claim 
■ 1 wh e r e i n A wobble signal processing apparatus comprising: 

a pickup for reading information recor ded on an optical disc medium on/from 
which data can be recorded/reproduced, and outputtins a wobble binary si gnal, a wobble 
signal and a RF signal; 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup: 

a FEP (Front End Processor! for perforating band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC ( Analog-to-Digital Converter) for converting the wob ble signal outputted 
from said FEP into a digital signal; 

an address detection circuit for detecting an ADIP (Address In Pre-Groove) signal 
as address information of the data based on the digital signal outputted from said ADC: 

a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RF signal outputted from said pickup: 

a pha^e control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobb le binary signal 
waveform generated bv s aid waveform shaping circuit and outputtins phase controlled 
data: and 

a PLL ( Phase Locked Loop) circuit which is connected to said phase control 
circuit for generating a sync clock based on the phase controlled d ata outputted from said 
phase control circuit; 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured; 

wherein said waveform shaping circuit includes a digital filter for generating the 
wobble binary signal waveform based on the RF signal outputted from said pickup: and 

wherein said fe e-phase control circuit ebtams -is operable to obtain_a phase 
difference between the wobble binary signal and the wobble binaOLsignal waveform t hat 
has passed through fee-said digital filter, and eeflftfels-con^the phase by delaying the 
wobble binary signal. 
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13, (Currently amended) The wobble signal processing apparatus as defined in Claim 
12 a wherein said fe e-phase control circuit e s Erccts is operable to correct a phase shift by 
performing counter processing to clock delay information previously obtained. 

14. (Currently amended) Th e wobbl e signal proc e ssing apparatuses defined in Claim 
1 wherei n A wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced and outputting a wobble binary signal, a wobble 
signal and a RF signal: 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup: 

a FEP (Front End Processor) for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC ( Analog-to-Digital Converter^ for converting the wobble signal outputted 
from said FEP into a digital signal; 

an address detection circuit for detecting an ADIP (Address In Pre~Groove) signal 
as address information of the data based on the digital signal outputted from said ADC: 

a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RF signal outputted from said pickup: 

a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization c ircuit with reference to the wobble binary signal 
waveform generated bv said waveform shaping circuit and outputting phase controlled 
data: and 

a PLL (Phase Locked Loop) circuit which is connected to said phase control 
circuit, for generating a sync clock based on the phase controlled data outputted from said 
phase control circuit; 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured: and 

wherein said & s-address detection circuit comprises: 

a digital filter for filtering the digital signal outputted e tttpBt-from fee -said 

ADC; and 
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a DSV (Digital Sum Value) calculator for digitally processing the output 
from fee-said digital filter by dividing the output from said digital filter s ame-with 
a predetermined threshold value, thereby detecting so as to detect t he ADIP 
signal. 

15. (Currently amended) Tho wobb l e signa l proocaoing appamtu»a>dcfined - in - Glm m 
1 wh e r e i n A wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced, and outputting a wobble binary signal, a wobble 
signal and a RF signal; 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup: 

a FEP (Front End Processor) for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC (Analog-to-Digital Converter) for converting the wobble signal outputted 
from said FEP into a digital signal; 

an address detection circuit for detecting an ADIP (Address In Pre-Groove) signal 
as address information of the data based on the digital signal outputted from said ADC; 

a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RF signal outputted from said pickup: 

a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated by said waveform shaping circuit and outputting phase controlled 
data; and 

a PLL (Phase Locked Loop) circuit which is connected to said phase control 
circuit for generating a svnc clock based on the pha se controlled data outputted from said 
phase control circuit; 

wherein said address dete ction circuit and said waveform shaping circuit are 
digitally configured: 

wherein said t he-address detection circuit comprises: 
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a digital filter for filtering the digital signal outputted saiput-from fee -said 

ADC; 

a binarization circuit for binarizing the output from the ^aid digital filter; 

and 

a counter circuit for counting t&e-anumber of +1 and tb&-anumber -1 in 
the signal outputted from &e-said binarization circuity and 
wherein said address detection circuit is operable to detect t he ADIP signal is 
det e ct e d based on th e basis of t he count values of fee -said counter circuit 



1 6. (Currently amended) The wobble signal processing apparatus as defined i n Claim 
4 - Claim 12, wherein fee -said A DC has a 7-bit resolution. 

17. (Currently amended) Th e wobbl e signal proc e ssing apparatus as d e fin e d in Claim 
1 wherei n A wobble signal processing apparatus comprising: 

a pickup for reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced, and outputting a wobble binary signal, a wobble 
signal and a RF signal: 

a WBL binarization circuit fo r smoothin g edges of the wobble binary signal 
outputted from said pickup; 

a FEP (Front End Processor) for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC (Analog-to-Digital Converter) for converting the wobble signal outputted 
from said FEP into a digital signal: 

an address detection circuit for detecting an ADIP (Address In Pre-Groove) signal 
as address information of the data based on the digital signal outputted from said ADC: 

a waveform shaping circuit for peneratinp a wnhhle bina ry signal waveform based 
on the RF signal outputted from said pickup: 

a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated by said waveform shaping circuit, and outputting phase controlled 
data: and 
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a PLL (Phase Locked Loop^ circuit which is connected to said phase control 
circuit for generating a sync clock based on the phase controlled data outputted from said 
phase control circuit; 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured; 

Wherein said fe e-FEP further includes an AGC (Auto Gain Control) circuit for 
performing automatic amplitude control when the^Lamplitude of a section of t he ADIP 
seetien -signal i s decreased or increased due to crosstalk in the optical disc medium. 

18. (Currently amended) Tho wobble signal proc e ssing apparatuo aa defined in Claim 
■ 1-whcrei n A wobble signal processing apparatus comprising; 

a pickup for r ^din^ in formation recorded on an optical disc medium on/from 
which data can be recorded/reproduced, and outputting a wobble binary signal a wobble 
signal and a RF signal; 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup; 

a FEP (Front End Processor") for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC (Analog-to-Digital Converter) for converting the wobble signal outputted 
from said FEP into a digital signal: 

an address detection circuit for detecting an ADIP (Address In Pre-Groovel signal 
as address information of the data based on the digital signal outputted from said ADC: 

a waveform shaping circuit for generating a wobble binary signal waveform based 
on the RF signal outputted from said pickup; 

a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated by said waveform shaping circuit, and outputting phase controlled 
data: and 

a PLL (Phase Locked Loop) circuit which is connected to said phase control 
circuit, for generating a svnc clock based on the phase controlled data outputted from said 
phase control circuit: 



-14^ 

PAGE 23/33 ' RCVD AT 1/23/2007 1 1:48:19 PM [Eastern Standard Time] 1 SVR:USPT0-EFXRF-1/16 * DNIS:2738300 * CSID:2027218250 ' DURATION (mm-ss):08-38 



JAN. 24. 2007 12:07AM 2027218250 



NO. 2799 P. 24 



wherein said address detection circuit and said waveform shaping circuit are 
digitally configured; and 

wherein said t he-pickup further includes an aperture ratio decision unit for 
deciding fee-adegree of distortion of the-awaveform that is read from the optical disc 
medium, and controls said pickup is operable to control a fe e-diameter of a beam spot of 
a pickup laser based o n th e b as i s ^t he decided degree of distortion of the waveform, 
th e reby controlling - so as to control t he degree of signal component extraction. 

1 9. (Currently amended) The wobble signal processing apparatus as defined in Claim 
j -Claim 12, w herein r 

said apparatus operates in accordance with the sync clock that is suppli e d from 
fee -generated bv said P LL circuity and 

the sync clock is adaptively changed according to an angular velocity of the 
optical dis c medium . 

20. (Currently amended) Th e wobbl e signal proc e ssing apparatus as d e fined in Claim 
3 whoroi n A wobble signal processing apparatus comprising: 

ajjidgj^Jor reading information recorded on an optical disc medium on/from 
which data can be recorded/reproduced, and outputting a wobble binary signal, a wobble 
signal and a RF signal; 

a WBL binarization circuit for smoothing edges of the wobble binary signal 
outputted from said pickup: 

a FEP (Front End Processor) for performing band limitation and gain control to 
the wobble signal outputted from said pickup: 

an ADC (Analog-to-Digital Converter) for converting the wobble signal outputted 
from said FEP into a digital signal; 

an address detecti on circuit for detecting an ADIP (Address In Pre-Groove^ signal 
as address information of the data based on the digital signal outputted from said ADC: 

a waveform sh aping circuit for generating a wobble binary signal waveform based 
on the RF signal outputted from said pickup: 
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a phase control circuit for controlling the phase of the wobble binary signal 
outputted from said WBL binarization circuit with reference to the wobble binary signal 
waveform generated by said waveform shaping circuit and outputting phase controlled 
data; and 

a PLL (Phase Locked Loop) circuit which is connected to said phase control 
circuit, for generating a sync clock based on the phase controlled data outnutted from said 
phase control circuit: 

wherein said address detection circuit and said waveform shaping circuit are 
digitally configured: 

wherein said address detection circuit includes a LPF (Low Pass Filter) as a 
digital filter, said digital filter being constituted by an IIR digital filter having a reset 
function of initializing said digital filter when characteristics of said digital filter 
characteristics are divergent: and 

wherein said fe e-digital filter calculat e s is operable to calculate a n optimum tap 
coefficient value, stores- store t he optimum tap coefficient value in a storage unit that is 
externally provided, and p e rforms following p erform filtering bv utilizing the optimum 
tap coefficient value stored in the storage unit. 

2 1 . (Currently amended) The wobble signal processing apparatus as defined in Claim 
U A wherein: 

said waveform shaping circuit includes a digital filter for gener ating the wobble 
binary signal waveform based on the RF signal outputted from said pickup: and 

the -said p hase control circuit is opemhle tn nhtain obtains phase difference 
between the wobble binary signal and the wobble binary signal waveform t hat has passed 
through fee- said digital filter, and controls control t he phase by delaying the wobble 
binary signal. 

22. (Currently amended) The wobble signal processing apparatus as defined in Claim 
| 2l x wherein fee-sai_d_phase control circuit is operable to correct e srreete-a phase shift hy 

performing counter processing to clock delay information previously obtained. 
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